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£TflMMfi]S A ft B Mffl^ffl*, A £/&^&^[P(S-co-Cat)], P 

4Cf» SAIR*Z,». co&*$m. C*&f m mE m QkttMi AfHMMnTx 




&4>M=Fe, Co; X = C1; R 1 , R 2 , R 3 , R 4 #H, Me, 1>r , Bug* 
fflfr-*h n = 0~4; Cat**=ftJR+ttR#^MMJIr»J«WKfi[«i^», 

»¥S«4U%(MMAO)A3£IK*fll; 
1). mS^KMlH^ 




0.1~0.2mol IDM&SftMSSft 0.05~0.1mol 8-10 /jMtf, 



ft&lMW 10-12 'm-Js, ffiA2<XMd<taii.#»i», JpAM4fclftffi#«Sittt f 
Z.flf¥R, K£MJElftfg# N-^^S^JK, jf* 30.0-84.3%; 50~200ml 
¥**fcfclin A N-$£g5?J& 0.05~0.2mol # ZnCl 2 0.05~O.2mol, g^&TIH 
* 5-8 /hBt. fcftffiAMfcttft****. #*W#IJI, Tl^Wf 

X£IMJg'MjSK1|# 4-$<J&g3f&; /** 25.2-70.9%; 

2) ;^*>h»fe«fflW^xt*S=iSKft«iiH# 

■K20-a0ml5B*¥#A#M» ¥K0.5~Iml, 35jgc 0.8-1. 5ml ^ 2.6-Z1 ZM' 
SRtt^6.1rll.4mmol^MTit#^3--4^, #TiilSffe#l&, £tt, Sfifc 

t3.8~5.0mmolMM^tl. 8.3-1 0.9mmol l~2ml in 
A£j20~30ml&#*Rtt 10: 1 iB£ttWaK¥&M£**4». IWt 
IH^e 8-10 <Mtf, #rffiltfe«C«i 3±«, W1W#*ffl-SEtfBtt. j**, 
42.3%-80.4% ; 



3) w«ffl^*>h«^attjgaa^Mftifc^Jtt#j# 




(fcWtt«# : aE3E*3E*X*l«* A ltty , *fl s T«fi l i & 30-40ml eg 
^jrt*fiE#^H*^-«ftttBR*zK-i[iktt'«c 1.05: 
1 1.5-3 /hut, X2*fc£, JqiEBffiiJE«fflH#»*. # 

fliiEB^ft*3-5*, Hfi^Fit. 7*^ 92-96%; 

4) -aug* mitmm\& 

£3B*3E**#T. tt*Wttfc*Btt flUfcffl 2~10mmol, 

*Z,» 5~10ml, flH-'#T«l 0.3-0.5g,^^inAilJ 30~50ml ff***^ 
i^, ^Jg$ 80TJ + 8-10 /Mtfs JNflSM.K'fr. ±M*if$ 

5o~ioomk wm^mm^mwrn^m.^ M^itmitm aim = 500- 

2500. 0-501C&J& l'Mtf, l%ftmtfJ E f 3 gf^$^it£J&. & 



(MMAO)c 



1995 ^ittifii^ttftj&^MArto^^ 1 *' K«#aft«XAf3 
tt*«ft. irfi.fi*. a mr, tttw«Hrt*ffl*fe*£ft 

Affir^WaEo — flJlA*F. Brookhart ^A^DuPont^wJ (J. Am. Chem. 
Soc. 120. 4049 (1998), WO98/30612, w098/27124) ft Gibson #A^& BP 
(Chem. Commun.849. 1998, W099/1 2981) Z%Lrt&mftMmW®M®&. 

#£§l3$d#M£tttf , J* A ft B Wffl^ffl^. A ^^ii^^J[P(S-co-Cat)], 
P S***ZJ*. co%*&m, Cat«* -flUS" flMMH. 




g4>M=Fe : , Co; X = C1; R 1 , R 2 , R 3 , R 4 3jH, Me, i>r , 'Bug* 
ffit— #; n = 0~4 

Cat M £W$tfJ&&tt-m £*&6Wft 

(MMAO^SHt^iao 




0.1~0.2mol mmfem&&%i'&%& 0.05~0.1mol iP^lEl^ 8-10 <hHt , #~ 
£PJ&g 10-12 /hfftB. $5A 200~400ml tK*, *nAitfl^^&l.$tt, 
ZJI^ifc, N-ft'£S5!J&, 30.0~84.3%c & 50~200ml 

¥3M;&ftJ#PA N-*$'J£g^& 0.05~0.2mol *P ZnCl 2 0.05~0.2mol, S^fCTls] 

3t£&^$£^*# 4-^^*^^c j** 25.2-70.9%. 



2) ^*^»««HW^X^»fi=*iEftKH6l* 

^ 20~30ml5E^C¥K^^J» ¥®0.5~lml, 5£J& 0.8-1 .5ml ^ 2.6-- Z,Bfc 
Snlfci!$6.W1.4nmiol«m^Tm#SiS3c4^/^ai^fe^, &*. «*. 

3: , l tt*tijEB&-ft¥ftft&ttttft&A. UMBc^tt.' 
^3.8~5.0inmol^MJK4fc^/83~10.9mmol^S5fK, l~2ml ¥». jta 
Afj2O-30mlS#^Hsi0: l'W^ttW-* S^G^T, 



42.3%~80.4%o 

3) ^»M^*^«*a«ijsaa^Jiiftfti*jw*j#' 




i &n, MMMft i.5~3 /hut, -jtstts. *piEBia«c*mii#»*. # . 

ffljEBfili«c*3-5*» JUSS^P*. / £c ^92~96%o 
4) JMHP $Hfc»$!l& 

£3Efl?G7K&#T, ^^W'^SSIBW "^JS" flftttffll 2~10mmol, 
*Z.J* 5~10ml, fl«-#TII 0.3~O.5g,ft&;taA£lJ 30~50ml ' 

zovtofrm^xm 8~io <ni*. ^flissa,*H>, ±sj»* 

50-100mK *£?ifcflltfMW. Al/M=500-2500, Z, AH 1 0-50 

¥S?ft&3&, #^40TC*£^ft 24*11*. 

2.6--^P5**K0.2BolJfn*^ft0.1inol^|El«8./hW. ?HP, ft 
■ l2*B*Jg, 400ml JPAfi«Wfc«tt«*S*tt. Z.«W- 

MlJg«Ji«il. # N-»PI«-2. 6-- &mm*m 18. 33g, j** 84. 3%o & 100ml 



JPA N-fcft£-2. 6-~^MS$K 0. 084mol .fD ZnCl 2 0. lmol, ft 

*MgS0 4 T'J2l, «ffi*flM#4-#ra*-2.6--#«*Kl2.92g, 
70. 9%o 

2H*T**R 0. lmol |D Hfc-2-TJ* 0.05mol iP&IUm 10 <Ntf, *4p, 
tt«10/hWJg, MA 200ml 7 jc*, AnAMfttMfcttttMlfttt, * 
&*«Jgti£*tl, # N-(2-¥S^S)-2-#TS^K 5. 35g, 52. 7%. & 
200ml ¥^^m^J, iJDA N-(2-¥SM^S)~2 #TS^K 0.2mql ft ZnCl 2 
0. 2nral, &nmTM0ift 8 /.W, ?NP, ttAMUfctt**ft+, #*W*IJI, 

Jg, 3E*llgS0 4 fl*. X£**Jg, «ffi*fll#4-(2-¥aiW»*)-2-4*T*« 
¥^ 24.89 g, ^$61.3%. 

2. 6-~ ¥S^JK 0. 12mol IP l-&-2-jdM* 0. 06mol jbn&HlftE 9 /Mtt, ft®, 
MlO<hlltJg, MA 300ml tPAa*Wfc«tt**a«tt, Z.I9I. * 

fi*tBB*ffiJH># N-(2-Z,£^J*£)-2.6--¥£#K 3.72g,^ 32.8%. 
l^80ml iPAN-(2-Z,^«*)-2.6-z:¥**IK0.05molflIZnCl 2 

o. osni, ftnftTinftiBift 7 /W. «a»r«;«*«f'*+p 

Jg, Ta^fclW&^attfcMWJg. SIAi^MI', Z.llt, 
ffftjg. ^MgS0 4 ^, JtS«*M, «ffiH*#4-(2-Z.*P5#*)-2.6-- 
¥S^K2.77g, ^$29.3%o 

2. 0. lmol ID 1-^-2-H^ 0. 05mol M\s\M 10 ft 

ip, tt3tl2<hWJg, MA 300ml mAMlifctttt**fi«ltt. Z.««l. 
*S*«Jg*ffill*, * N-(2-TIR^I)-2.6-Z|i^i$)g 4.09g,/*^ 
30. 0%o & 50ml ffAHM. JO A N- (2-TS^^S) "2. 6-~#^S^ 0. 05mol 
m ZnCl 2 0. 05mol, fcnfcflPftH* 8 <Ntf, #*P. MAmfltt*ft7Kig$* . 
#*W*flJg. TJBWWI^WftftK+JB. H«A±««#*+. Z.»* 
fc, £#WttJg. M g so 4 «, Jtgftg^, Mffi*£fS*# 4-(2-Tl^^ 

S)-2.6-~#S^K3.44g, j*2*25.2%. 



W 30ml 3c&1?m%®M, 1ml W&%$LVCM, 1.5ml 2.6--^pfS;£&*Q 
11.4mmol 2,6-" £&»fcl$!££MT$#&J® .3 ^, *§&S^3t&, 

iraA^^TzK 30mi, &mm&u%., am, ufem&w®& 3: 1 a 

£ttjEB^-*¥&a£-»*« gJI, fctt4*fl#W*MR4fc-&*». % 5.0mmol 
^IflS^^fe^ 10.9mmol 2.6--#MS-4-^*J&£*K, 2ml ¥KJPA?(I 30ml 
«fl$ttfclo« l S^tt¥9/-*f jRH^Kt, finWTEl* 8 <W, & 

#^Xt»fflW-3EKE# 03^^2.094^*80.4%'. 

20ml 5E*¥#*#M. 0.8ml ^»A*ifc*J» 1.0ml 2-4$T**K*B ' 
7.6mmol 2,6-3 £&Sntt;l£££mT$#&J& 4 ^, &&M^$ffe, 

^mg. *nA*&^* 30mi, mmM&j&t;' ata, mm&iwut 3: 1 a 

WSJBtfk&lSft 8.3mmol 2-#T£-4-(2-¥SP5ftS):£&, 1ml ¥®iPAl!l 
20ml SftlRtt 10: 1 m&to*¥&/-&W&M£®WL*, M^^TlEim 10- 
<Mt. **PJ«A. #*X*#fitt-MBE# C 33 H 41 N 3 1.214g, 

7**66.7%. 

W28ml^7K¥0^^J, OSnlWrnXBtiMf 0.8ml 2.6--^S^Jg 
|0 6.1mmol2,6--Z J itSRtt:B£4^T»M3.5^, «PjftM*Hfe, tt* 
iPA**?* 30ml, ttjaHfeSC*. Silt, ^ffi^#^tk3: 

4.0mmol T&^SEJBrtfc^&fl 8.74mmol 2.6-~ ¥$-4-(2-£SF3&g)3:&, 1.5ml 

¥WtaXa25mi«#«tkioV ia^W¥«/-a¥jaa^a«+,' 
Tiaa 9 /hat, tezmfrmffl, *«a a. m*ttffiMM-&mmw o- c 34 h 43 n 3 

1.35g, ^68.5%. 

K30ml3E*¥*A**l. 0.8ml ¥»*fllifc*J, 1.0ml 2.6-- 
7.6mmol2,6--Z.K«lttl««SaTa#&S3^, &&s£it&, 

4hww. iraA*^*30mi, tuajt&tta. m&m&ftm&3i ia 

^WiEB^iC¥^^^S^Bl,^tt^B e B #WMR^tlo^4.0nimol 
i^^3EK4fc^lP 8.72mmol 2.6-Z#RS-4-(2-Tl^iS)$JS. 1ml ¥S$P- 

Asi25mi«#iRitioi ia^W¥«/-a¥^a^** ( f. fitfctf'TiEia 



^42.3%. 

tt*ttA*yM^W*Wy , %L .1.51mmol £M 5 /ftftJ&ttBfift 
C 36 H4 7 N 3 ^T 40ml Q&Rqftif 1 . *PA 1.44mmol HjjC-fc-fcttitt, 
#1.5*8*, Jt£$Jg, ftllEB^glilBtttt*. #J8iEBj*ft* 3 fc,- Jf 
fFHfc,- BP# C 36 H4 7 N 3 FeCl 2 0.908g, 97.4%o 

^m^TKRM^m^U^^T, K 2.11mmol £J6fll 5 jftlftfcttE 
W C 36 H 47 N 3 30ml EM^it. JPA 2.00mmol 5E^C~tC^^, £U 

»#-3>Mt. XStttt. JniEBjK«I^mH#»*, #ffijEB£«fefc5# ? 

JlSTfc. BP#C 36 H 47 N 3 CoCl 2 1.216g, ^$93.7%c 

tt3B*36*2«l** J lfc* , *#T. % 1.51mmol 6 0r«J*ttK 

# C 33 H 41 N 3 fcjfc^ 35ml 83*1** + f - *PA 1.44mmol H*^" £ 
mmW 2 <Mtf, *2&9§, JpJEB«»CtetiJH#»*, #J3iEB&ifc& 4 

JtS^Fii, BP#C 33 H 41 N 3 FeCl 2 0.835g, ^95.8%. 

%mm 12: ^^«*eawjgaa^ji{fc^«Ki«# 

W C 34 H 43 N 3 mffiT 35ml KS 1 ^Pi4 3 , 2)PA 2.16mmol ~ £ 

JtS^HI, BP#C 34 H 43 N 3 FeCl 2 1.232g, 92.0%. 

£J£0!) 13: ^4^j»Bnkitil^Jlik^4lin«l* 

£3Eft^*&&&M^&# , &#T, * 2.00mmol ggft 8 0r$iJ&#J& 

# C 36 H 47 N 3 *£fc?^P 40ml 0&^R$4 3 , #PA 1.90mmol ^zK-ftttft, 
mW 3 <Mt. lPjEB«i«*tfJH#»*. #ffliEBjR** 5 
Jtfi^F*." BP# C 36 H 47 N 3 CoCl 2 1.14g, 92.6%c 

£Sfc#Jl4: WJAMM 

aE**3E**#T, % lO.Ommol $ff 9 ^J#^»SSaWfi^J 
C 36 H 47 N 3 FeCl 2 , iPAS!50mlfi<J : Fiifl<l¥*+» #iP A 10ml 3££*$*P 0.5g 

m-#tj», KF&jStM^ soicfiii*#+&mio^w, ?hp££?&, 



m&M A p[S-co-(o-C 36 H 47 N 3 FeCl 2 )], Mfe Fe 0.088wt%. 

43Eft35**#T» ft 4.ommoi 10 ftm&m&mmtomftM 

C 36 H 47 N 3 CoCl 2 , JqAPJ 30ml ^F'Ji + , #*QA 8ml $Z,^^P 0.4g fi| 

±JBi»*JBiEB*M)MI. *H#»*. MiEB&*fc& 3 ip#<|£ 
4fc#J A p[S-co-(o-C 36 H 47 N 3 CoCl 2 )], 0.247wt% o 

' £^&^*&#T, ft S.Ommol 11 

C 33 H 41 N 3 FeCl 2 , JpAPJ 40ml T^W^^^ 1 , #iPA 10ml ;££$*n 6.4g $ 

m-^TBf, mfc&mwf- *ovfeu&®*&&9'm; ^sti, ft 

ttftJ A p[S-co(o-C 33 H 41 N 3 FeCl 2 )] , 0.1 72wt%. 

*5Eft5E**#T, ft 2.0mmol $51 12 ftJ#^ft£gH ffjfgttft] 
C 34 H 43 N 3 FeCl 2 , JnAiO 30ml ^H&ft ¥3£* , #JgA 5ml ^Ziftfll 0.3g ffi 

m~#Tfif, JMFfiJffi**^ 80XJM*»+Sfi8<hBt, ft 
O, ±S«f«ffliEBft«*. #fflIEB*m& 3 &, BP ft fit 

ttftj A p[S-co-(o-C 34 H 43 N 3 FeCl 2 )], 0.407wt%, 

tt**3E**#T. ft 7.0mmol £S6 13 *J#ttMiWiftlPJ 
C 36 H 47 N 3 CoCl 2 , iPAlO 40ml ^H&W*?**. #JPA 9ml ^Z,^|0 0.4g 0g 

M-#Tll. ^^^Itf 8oriM**+£jac io /Mtt, 

ft*, ±JBff^jEBjRKtt. #E#»*. ffJSjEBifttt*.4-fc, BPft 
fittft) A p[S-co-(o-C 36 H 47 N 3 CoCl 2 )], SM^I^S^ 0.41 lwt%» 

Xft3E**#T. £ 200ml ftfll&jSJK + JPA 50ml ttffilA 
Z.*MU*, £»Tft&inA 2ml &£*J 2.2M tf)¥g*S&&M 
» 0.127g &}%mm 14 #r#J&M*fcfrJ A *fi# p[S-co-(o-C 36 H 47 N 3 FeCl 2 )]ffj 

w*&m,m&RM? ovrm^ 1 <hat. ixaKttz,»»**±& 

fi. ttfrfcatefcilii. £6?S?ifc& 3 ft, #T 40-CS$T^ 24 /JMI*, 
#JR£*8.04g, ftifc&^3j 4. 02X10 6 g PE/molFe.hro 

»^20: 



3E&3E*&#T. £ 200ml SS&'SJK+iBA 100ml B£g, ^ffiilA 
Z.#n#» £m#Ttf&inA 1.14ml 2.2M ftj 

0 0226g fo$mW 15 M*a#ttflltti^J A i&ft p[S-c 0 -(o-C 36 H 47 N 3 CoCl 2 )] 

»±&Jfi,-*Uf#JH**a*. Z.*ife*3fc. ^ 40-CE^^ 24 /Jn 
ft, 0. 57g, fi<fc&*2> 5.7X10 5 g PE/raolCo.hr 0 

■55to5*fc#T. £ 200ml S^M^inA 80ml ftffijIA, 

Zj^ft, £$#Ttt&iHA 0.455ml 2.2M ft MMAO 

*P 0 065g 16 J>f«l#«lfllifc«l'A p[S-c 0 -(C33H 41 N 3 FeCl 2 )]^¥ 

mmm mir&m? sovrm* t i% &&&&&&&&& ± 
mmm£®ftn> zjm**3fc. 2H 1 4or j^^bi 24 

#Xifr4ll 0. 48g, fllft;»** 2. 4X 10 5 g PE/molFe. hr„. 

5EM56tK*#T. S 200ml SflSkjSJK+iPA 100ml SHiiA. 
ZJj^fr, ^»T^»PA 0.91ml J&ft*.2.2M ft MMAO 
0 0275g ft$jfctt 17 JfHMfcttfliWW A p[S-co-(o-C3 4 H 4 3N 3 FeCl 2 )]B<]¥ 

&. *mnm*m&*' ^mmm® 3 Aovxz=rm 24 /hat, 

5. llg, fllfti»** 2. 56X 10 6 g PE/molFe. hr 0 
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